Modulation of luteinizing hormone subunit gene expression by intracerebroventricular microinjection of gonadotropin-releasing hormone or beta-endorphin in female rats.
The effects of gonadotropin-releasing hormone (GnRH), beta-endorphin and its antagonist naloxone on the expression of luteinizing hormone (LH) subunit genes and LH secretion were examined in ovariectomized and/or cycling female rats through their direct microinjection into the third cerebral ventricle, in the proximity of the hypothalamus-pituitary complex. GnRH (1 nM) induced a significant augmentation of the pituitary content of alpha mRNA when administered 15, 30 or 60 min intervals over 5 h to ovariectomized rats whereas only the 30 and 60 min intervals were effective in increasing LHbeta mRNA, and the 60 min intervals for LH release. This was in agreement with the established concept of a pulse-dependent regulation of gonadotropin synthesis and release. Hourly pulses of GnRH also increased alpha and LHbeta mRNA levels when microinjected in female cycling rats during proestrus or diestrus II. Using this model we observed a marked negative influence of hourly intracerebral microinjections of beta-endorphin on LH mRNA content and LH release in ovariectomized rats while naloxone had no effect. This suggests that endogenous beta-endorphin was unable to exert its negative action on beta-endorphin receptors that were present and responded to the ligand. The present approach would be valuable for the exploration of the mechanisms of action of beta-endorphin or other substances on the functions of the gonadotrophs.